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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

1 . Claims 1-2, 4-11 are pending in the application. 

2. This application is national stage application of PCT Application PCT/EP03/14122, which 
was filed on December 12, 2003. The international application claims priority to a German 
application 10258663.2 filed on December 13, 2002. 

Response to Arguments 

3. The objections to the specification are withdrawn, since the amendment obviates them. 
The rejection of claim 3 is withdrawn, since the claim has been canceled. With respect to the 
103 rejections of the remaining claims, applicant's arguments filed July 3, 2007 have been fully 
considered but they are not persuasive. In response to applicant's argument that the references 
fail to show certain features of applicant's invention, it is noted that applicant has stated "Kondo 
is significantly different in that this reference teaches feeding formaldehyde solution directly into 
the distillation column, totally unlike the claimed invention herein." (Remarks pg. 7) however 
this aspect of Kondo is clearly the same as the instant case. Applicant's attention is directed 

claim 9, " together with a feed line for fresh formaldehyde solution, opens into vii) a 

tubular reactor (D) which opens via a draw line viii) into the upper section of the reaction 
column (A)." Clearly reaction column (A) is a distillation column (see the discussion of the 
nature of this column at 4), and as per Kondo: "A solution rich in formaldehyde drawn from the 
bottom of the distillation column 2 is partially vaporized by an evaporator 4 and a portion is 
returned through a flow pathway 3 to the bottom the of the distillation column 2, while the 
remainder is simultaneously supplied through a flow pathway 5 to a reactor 6 where it is 
brought into contact with a catalyst and is then supplied through a flow pathway 7 to the 
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middle part of the distillation column 2." Here it is clear that applicant's "tubular reactor (D)" 
is the reactor 6 of Kondo and the reaction column (A), is the distillation column 2 of Kondo. 
The real differences between those of the instant case and the apparatus and process of Kondo in 
view of several other references were discussed previously and are reproduced here in this 
action. It is very clear that the instant invention is no more than the obvious variation of an old 
invention. 

Claim Rejections §35 U.S.C 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 5, & 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kondo 
et. al. Japanese Patent Application H03-145485 (translation provided). The factual inquiries set 
forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), that are applied for 
establishing a background for determining obviousness under 35 U.S.C. 103(a) are summarized 
as follows: 

A) . Determining the scope and contents of the prior art. 

B) . Ascertaining the differences between the prior art and the claims at issue. 

C) . Resolving the level of ordinary skill in the pertinent art. 

D) . Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 

A) Kondo et. al. teaches an apparatus and a process for the preparation of trioxane. This 
description is most pertinent and Figure 1 is reproduced for applicant's convenience: 
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"Figure 1 is a flow sheet that shows one state of the present invention. An 
aqueous formaldehyde solution is supplied through a flow pathway 1 to a 
distillation column 2. A solution rich in formaldehyde drawn from the bottom of 
the distillation column 2 is partially vaporized by an evaporator 4 and a portion is 
returned through a flow pathway 3 to the bottom the of the distillation column 2, 
while the remainder is simultaneously supplied through a flow pathway 5 to a 
reactor 6 where it is brought into contact with a catalyst and is then supplied 
through a flow pathway 7 to the middle part of the distillation column 2." 

B) The only difference between the instant case and the prior art, is that in the former the 
applicant relies on a "reaction column A", which might be reactive distillation column. We are 
left with no further description of the "reaction column", but from the figure provided it appears 
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to be a fractionating column of some type. The examiner has concluded that this column is some 
kind of reactive distillation column. 

C) The level of ordinary skill is someone familiar with the basic principles of chemical 
engineering. 

D) The use of reactive distillation columns is well known in the art as evidenced by the 
opening statement in a recent review (R. Taylor, R. Krishna Chemical Engineering Science 
2000,55, 5183-5229.): 

"The versatility of the fractionating column in the 
dual role of continuous reactor and separator as 
applied to chemical processing is well established. 
Berman, Isbenjian, Sedoff and Othmer (1948a) 
The quote with which we begin this review appeared in 
print more than five decades ago!" 

Thus one of ordinary skill in the art would have been immediately aware of the use of such 
columns and their application to the process at hand. Kondo describes the column of his 
invention as follows: 

"The distillation column used in the present invention may be a tray tower type, such as a single-stage 
bubble cap type, sieve tray type, flexitray type, etc., or a packed column type, such as a Raschig ring 
type, McMahon type, etc." 

This description could obviously include columns that fit the drawing of applicants "reaction 
column A". In addition, claim 5 is obvious since Kondo et. al. teach that: 



"The amount of these catalysts used is not especially limited, but normally, there is a tendency for byproducts to 
increase as the amount of catalyst increases.".... "Accordingly, in the case of a homogeneous catalyst system, the 
concentration of the catalyst can be reduced increasing the retention time in the reactor and this is advantageous 
against corrosion." 

Thus one would expect a low concentration of catalyst to be advantageous. As to the 
nature of the catalyst itself (claim 8), Kondo et. al. teach: 

"For the acid catalyst used in the present invention, a mineral acid, such as sulfuric acid, phosphoric 
acid, boric acid, etc., or an organic acid, such as p-toluene sulfonic acid, 1,5-naphthalene disulphonic 
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acid, etc., may be used, but the use of a solid inorganic or organic acid catalyst is preferred. For the 

solid inorganic acid catalyst, an inorganic oxide complex, such as acid clay, hydrogenated clay, silica, 
alumina, silica-magnesium, alumina-boria, etc.; these materials impregnated or mixed with sulfuric acid, 
phosphoric acid, boric acid, etc.; inorganic acid salts, such as sulfuric acid salts, phosphoric acid salts, 
boric acid salts, etc., of metals such as nickel, iron, cadmium, potassium, etc.; these materials 
impregnated in silica gel, diatomaceous soil, silicon carbide, etc.; montmorillonite (Type H), Ti- 
montmorillonite, etc., may be used. Examples of the solid organic acid catalyst are ion exchange 
resins that have an sulfonic acid base, fluoroalkane sulfonic acid base, etc." (emphasis added) 

Thus the catalyst recited in claim 8 is the preferred catalyst of the invention of Kondo et. 
al. 

5. Claims 2 & 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kondo et. 
al. Japanese Patent Application H03-145485 (translation provided) in view of Buchert et. al. GB 
Patent 1,172,557. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as foHows: 

A) . Determining the scope and contents of the prior art. 

B) . Ascertaining the differences between the prior art and the claims at issue. 

C) . Resolving the level of ordinary skill in the pertinent art. 

D) . Considering objective evidence present in the application indicating obviousness 

or nonobviousness. 



A) Determining the scope and contents of the prior art, Kondo et. al. teach the apparatus and 
process as described above (Office action at 4). Johnson et. al. teach the same process and 
apparatus that clearly encompasses that of the instant case. More importantly Buchert et. al. 
teaches that the residence time in such a reaction process should be 2 minutes to 2 hrs.: 
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Buchert et. al. also teach that this process is particularly suited to continuous operation and that 
the amount fresh formaldehyde fed into the reactor is important and depends on products exiting 
the reactor: 



. 103 
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B). Ascertaining the differences between the prior art and the claims at issue. The prior 
art teaches a range of times that overlaps with applicants in claim 4. Buchert et. al. teach 2 
minutes to two hours residence time. The instant case teaches 1 m to 20 minutes residence time. 
The prior art teaches a general rule about the amount of formaldehyde feed to apply to the 
reactor. Claim 2 teaches a broad range of feed ratios. 
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C) The level of ordinary skill is someone familiar with the basic principles of chemical 
engineering. 

D) . Considering objective evidence present in the application indicating obviousness or 
nonobviousness: Clearly the residence time recited in claim 4 overlaps with the residence time 
taught by Buchert et. al. As to the ratio of fresh formaldehyde added to the reactor, Buchert 
teaches that fresh reagent should be added if products are being removed, and while no specific 
ratios are mentioned they would be obvious. 

6. Claims 6, 7, 9, 10 & 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kondo et. al. Japanese Patent Application H03- 145485 (translation provided) in view of Schmidt 
et. al. German Patent Application DE 3,328,126 Al. The factual inquiries set forth in Graham v, 
John Deere Co., 383 U.S. 1, 148 USPQ459 (1966), that are applied for establishing a 
background for determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

A) Determining the scope and contents of the prior art. 

B) Ascertaining the differences between the prior art and the claims at issue. 

C) Resolving the level of ordinary skill in the pertinent art. 

D) Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

A) Determining the scope and contents of the prior art: Kondo et. al. teaches an 
apparatus and a process for the preparation of trioxane. This description is most pertinent and 
Figure 1 is reproduced for applicant's convenience: 
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"Figure 1 is a flow sheet that shows one state of the present invention. An 
aqueous formaldehyde solution is supplied through a flow pathway 1 to a 
distillation column 2. A solution rich in formaldehyde drawn from the bottom of 
the distillation column 2 is partially vaporized by an evaporator 4 and a portion is 
returned through a flow pathway 3 to the bottom the of the distillation column 2, 
while the remainder is simultaneously supplied through a flow pathway 5 to a 
reactor 6 where it is brought into contact with a catalyst and is then supplied 
through a flow pathway 7 to the middle part of the distillation column 2" 
Schmidt et. al. teach a similar apparatus and process operated above atmospheric pressure and 
using gaseous formaldehyde stemming from a distillation column. The apparatus is illustrated 
graphically below: 
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B). Ascertaining the differences between the prior art and the claims at issue: 
The apparatus of the instant case is shown below for discussion purposes: 
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The difference between the apparatus and process of Kondo and those of the instant case are 
twofold: Kondo does not mention the operation of his process at pressure higher than 
atmospheric and does not mention a separate source of formaldehyde. 

The difference between the apparatus and process of Schmidt and that of the instant case is this: 
Schmidt et. al. use three stages with two distillation columns and one reaction zone. 

C) Resolving the level of ordinary skill in the pertinent art: The level of ordinary skill is 
someone familiar with the basic principles of chemical engineering. 

D) Considering objective evidence present in the application indicating obviousness or 
nonobviousness: 
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One could view the apparatus of Kondo as essentially the same except lacking the separate 
source of formaldehyde. Based on the work of Schmidt we can see than other sources of 
formaldehyde could be supplied to the reactor and that the reactor could be operated above 
atmospheric pressure. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David K. O'Dell whose telephone number is (571) 272-9071. 
The examiner can normally be reached on Mon-Fri 7:30 A.M-5:00 P.M EST. 

8. If attempts to reach the examiner by telephone are unsuccessful, the examiner's Primary 
examiner, Rita Desai can be reached on (571)272-0684. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 



D.K.O. 




